grounds: the Kakwa, of Nilo-Hamitic origin; the Lugbara, of Eastern Sudanic origin; and the Alur, of Nilotic origin.
The district, almost exclusively a rural, agricultural one, covers an area of about 4,000 square miles. It is bordered on the north by the Sudan, on the west and south by the Congo, and on the east by the Albert Nile. The population is still relatively immobile, and the vast majority live and die in the village in which they were born.
There are three hospitals in the West Nile district: the 130 bed Government Hospital at Arua, present since 1922; Angal Hospital, a 60 bed Roman Catholic hospital in the southern part of the district, in existence since 1959; and the 70 bed Kuluva Hospital, run by the Africa Inland Mission, opened in 1951. No filed records are kept at Angal Hospital, and records from the Government Hospital are available only from 1964. Kuluva Hospital has a detailed system, with records of over 41,000 patients seen since 1951.
The local tribes do not condone postmortem examinations, and liver biopsies are not done, so the diagnosis of hepatoma here is a clinical one. Although antemortem diagnosis of primary carcinoma of the liver has been claimed by some to be frequently inaccurate,"'1' Davies17 believes the diagnosis to be an easy one for the physician in Africa, one for whom the disease is an all-too-familiar entity. In a recent series of 120 clinically diagnosed hepatomas which came to autopsy at Mulago Hospital in Kampala, Uganda, the diagnosis was confirmed in over 85 per cent.l'
For the purposes of this study, no case was accepted that did not rigidly conform to the following criteria: anorexia, bloating, gastrointestinal or abdominal pain; an enlarged, firm, knobby liver; presence or development of marked emaciation and cachexia; rapid, progressive downhill course to coma and/or death; absence of signs or symptoms of tumor in any other organ of the body. In addition to these necessary criteria, many patients developed jaundice, dilated superficial abdominal veins, or bloody ascitic fluid which further strengthened the diagnosis. These diagnostic criteria, based mainly on our experience, are also similar to those reported by other workers.M ost of the patients died in the hospital; a few were taken back to their villages in a cachectic or comatose state. A brief summary of the patients is given in Table 1 . The locations of the patients' villages were plotted on a detailed map of the West Nile district of Uganda. Plotted on similar maps were the distribution of groundnut cultivation in the same district (as reported by the official Atlas of Uganda, 1962"), the population and tribal distribution (extracted from the same Atlas), and the village distribution of other tumor patients seen during the same observation period. Table 1 is a summary of the patients in this series, with their estimated age, sex, tribe, and the auxiliary signs often present to augment the necessary criteria for hepatoma diagnosis. The Table is divided into the two time periods reflecting the retrospective and prospective segments of the tumor registry. Twenty-two of the 25 patients (88%o) were males, and the mean of the estimated ages was 38.4 years. Nineteen patients were of the Lugbara tribe, three were Kakwa, and two were Alur. There was no seasonal variation of admissions, at least one and not more than three of the patients being admitted during each month of the year.
There is an obvious similarity between the village distribution of the 25 patients fitting the described criteria for hepatoma ( Fig. 1A ) and the distribution of major groundnut cultivation (Fig. 1B) . Figure 2A shows the relative population densities in sections of the West Nile district. Most of the hepatoma cases came from the areas of population greater than 100 per square mile. Figure 2B shows the tribal distribution in the district. Figure 1 . This is the region from which none of the cases of hepatoma originated. It is also the region where there is no major groundnuts cultivation. Other than the lower soil fertility in this region (except adjacent to the Nile), no significant differences are known that distinguish this region from the rest of the district. The Study of the epidemiology of different types of cancer often sheds invaluable light on the question of etiology. The significance of exposure to aniline dyes i'n the pathogenesis of bladder cancer, and the relationship of cigarette consumption to lung cancer are telling examples. Interest has been focused recently on the difference in tumor incidence between certain parts of Africa and the industrialized countries of the West. The difficulty, of course, is in delineating the racial, cultural, geographic and other factors which differ in two such widely separated regions where there are differences in tumor incidence.
A different approach has also been suggested. Burkitt, Nelson, and Williams,' and Hutt and Burkitt1' have emphasized the possible significance of intra-territorial studies of tumor distribution within Africa. Apart from the specific examples of occupational exposure and rural versus urban differences, study and significance of tumor variations in the industrialized countries is hampered by the relative homogeneity and mobility of their populations. Rural parts of Africa, however, still contain a relatively immobile population; different segments of the population are frequently exposed to widely varying cultural, geographic, and other environmental forces.
The best way to minimize the unknown or unaccountable variables in studies of tumor distributions is to study the smallest geographical unit possible. Hutt and Burkitt" emphasized this in reporting the tumor incidence of each of the 16 districts of Uganda. The present paper carries their approach one step further, by studying the distribution of hepatoma within the West Nile District of Uganda.
The limitations of this study preclude any definitive conclusions. A great limitation is the temporal factor involved in the distributions plotted. The tumors were those seen over the period 1951-1965, while the groundnut distribution is that reported in 1961. The change in groundnut distribution over the 15-year period is unknown. Furthermore, the Uganda Atlas' plots only areas of greater than 500 acres of groundnut cultivation; considerably less acreage might be sufficient to account for an individual tumor, if we knew what factors of dosage, duration of effect, or mode of action were involved. Also unknown is the exact extent of sale or distribution of groundnuts away from their cultivation site; it is probably minimal.
The most obvious unknown factor in the present study is the distribution of A. flavnts and aflatoxin in the West Nile District. What is needed now is a well-controlled prospective study of hepatoma patients, including onthe-spot analysis of groundnuts for fungal contamination and assay for aflatoxin. Finally, although this study does at least suggest a similarity between hepatoma distribution and groundnut cultivation, the relationship between aflatoxin and human hepatoma remains speculative.
SUMMARY
Twenty-five cases of hepatoma seen at Kuluva Mission Hospital over a 15-year period are presented, and the village distribution of these patients is compared with the distribution of groundnut cultivation in the" West Nile District of Uganda. The results show a statistically significant similarity in distribution, but the District's population distribution, the small number of cases, and the lack of fungal cultures obscures the exact meaning of this similarity. The possible relationship between groundnuts and hepatoma is discussed, and a prospective study for the West Nile District, including fungal cultures and aflatoxin assays, is proposed.
